Unexpected inhibitory action of N-methyl-D,L-aspartate or luteinizing hormone release in adult ovariectomized rhesus monkeys: a role of the hypothalamic-adrenal axis.
N-methyl-D,L,-aspartate (NMA), an analog of the excitatory neurotransmitter aspartate, has been previously shown to acutely stimulate LH release in the rodent and primate. In this study, we examine the effect of NMA on LH secretion in the long term ovariectomized adult rhesus monkey. After a 3-h control period, three successive iv bolus injections of NMA (10 or 45 mg) were administered at hourly intervals, and LH and cortisol responses were compared with those after iv administration of physiological saline. LH concentrations remained unchanged throughout the saline infusion (n = 6) and during the 10-mg NMA injection regimen (n = 5). Unexpectedly, LH decreased during NMA injections at a dose of 45 mg (n = 10): areas under the LH curve, expressed as percentage of baseline control, were: hour 1, -16.0% (+/- 2.7 SE); hour 2, -28.4 (+/- 3.2 SE); hour 3; -30.9 (+/- 3.2 SE), P less than 0.005 vs. saline or 10 mg NMA. This inhibitory effect of NMA was prevented by the coadministration of GnRH (3 micrograms) (n = 5), suggesting that NMA acts at a suprapituitary level. Cortisol secretion was significantly increased by 45 mg of NMA; Total areas under the cortisol curve, expressed as percentage of baseline control, were: saline, -24.2% (+/- 4.2 SE); NMA (10 mg), -24.2 (+/- 2.0); NMA (45 mg), +22.2 (+/- 6.2); P less than 0.001 vs. NMA (10 mg) and saline, suggesting that NMA at the higher dose may activate the adrenal axis. To examine a possible role of the adrenal axis on NMA-induced LH inhibition, we next examined the effects of intraventricular administration of antiserum to CRF. Pretreatment with CRF antiserum prevented the decrease in LH levels seen during NMA (45 mg) in 4 of 8 monkeys (hour 2, -8.5% (+/- 6.5); hour 3, -10.3% (+/- 4.3); P less than 0.01 vs. NMA). The NMA-induced cortisol increase was prevented in the antiserum responsive but not in the nonresponsive animals. A similar preventive action on LH was seen after administration of the endogenous opiate receptor antagonist naloxone (2 or 5 mg/h), most notably in caged animals (n = 4: hour 1, 6.2% (+/- 3.8); hour 2, -2.8 (+/- 4.0); hour 3, -9.9 (+/- 5.0); P less than 0.005 vs. NMA, 45 mg, for hour 1 and hour 2). We conclude that the unexpected inhibitory effects of NMA on LH secretion in the adult ovariectomized monkey are the result of the activation of the hypothalamic-pituitary-adrenal axis by NMA and specifically of the release of CRF and endogenous opioid peptides.